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(54) PRECOATED FIN MATERIAL FOR HEAT EXCHANGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a precoated fin material excellent in adhesion for a 
coating film, free from the generation of forming defects even in the case of being formed by 
using volatile pressing oil having low viscosity and moreover excellent in corrosion resistance in 
a precoated fin material for a heat exchanger in which a coating type chromate film has been 
formed on the surface of an Al alloy base material, and also, a hydrophilic coating film has been 
formed on the surface of the film. 

SOLUTION: The coating type chromate film contains 1 to 100 mg/m2 Cr and moreover contains 
Zr, P, F, O and H, in which, also, the weight ratio of Cr/Zr lies in the range of 0.5 to 5, the 
weight ratio of P/Cr to 0.1 to 1, the weight ratio of F/Cr to 0.04 to 2.5, and moreover, the 
weight ratio of Cr(III)/Cr(VI) in a chromium compd. is controlled to >9. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a precoat fin material for heat exchangers with which a coating type chromate film is 
formed in an aluminum alloy base material surface, and it comes to form a hydrophilic coat film 

on the coating type chromate film, While doing 1-100 mg/m content of Cr, said coating type 
chromate film, Contain Zr, P, F, O, and H, respectively, and a weight ratio of Cr/Zr Within the 
limits of 0.5-5, A precoat fin material for heat exchangers which carries out [ within the limits of 
0.1-1 ] a weight ratio of F/Cr for a weight ratio of P/Cr within the limits of 0.04-2.5, and is 
characterized by having composition which moreover made a weight ratio of Cr(III)/Cr(VI) in a 
chromium compound nine or more. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the precoat fin material with which the coating 
type chromate film was formed in the surface of the aluminum alloy sheet metal which is 
especially a substrate, and the hydrophilic coat film was further formed on that coat about the 
precoat fin material made from an aluminum alloy used for heat exchangers, such as a room air 
conditioner. 
[0002] 

[Description of the Prior Art]It is lightweight to the heat exchanger generally used for a room air 
conditioner, a car air-conditioner, etc., and the fin material made from an aluminum alloy 
excellent in processability and thermal conductivity is widely used for it from the former. On the 
other hand, about the room air conditioner or the car air-conditioner, the miniaturization and 
energy saving come to be desired strongly, and to raise heat exchanging efficiency further in 
connection with it is desired strongly in recent years. And starting a louver or narrowing the 
interval of a fin and a fin, i.e., the interval of the portion into which the air as a heat carrier 
substance circulates, as a structural policy of the heat exchanger for responding to such a 
request, is performed from the former. However, when a fin interval is narrowed in this way, it is 
necessary to improve the hydrophilic nature of a fin surface. Namely, if the hydrophilic nature of 
a fin surface is insufficient, the waterdrop of the fin surface produced by dew condensation of 
the moisture in the air at the time of cooling operation will form a bridge between fins, The 
inconvenience of which the draft resistance to the air which passes through between fins 
increases, heat exchanging efficiency is conversely reduced, and water jumps out to the exterior 
with ventilation is also produced, and there is also a problem on which the water of a fin surface 
stagnates in further for a long period of time, and the corrosion of a fin material advances. The 
result as for which the angle of contact over the fin surface of the waterdrop produced by dew 
condensation in the fin surface becomes small if the hydrophilic nature of a fin surface is good 
on the other hand, Since waterdrop spreads in a fin surface, serves as the water screen and 
flows down promptly, without forming a bridge between fins, Since it also becomes few a draft 
resistance and that do not become large and waterdrop jumps out to the exterior by ventilation 
and the holding time of the water in a fin surface also becomes still shorter, advance of 
corrosion can also be avoided and corrosion resistance can be raised as a result. 
[0003]Then, in order to raise the hydrophilic nature of a fin surface from the former, performing 
various hydrophilic processings to the fin material surface is performed. On and the surface of 
the aluminum alloy sheet metal which is a substrate of a fin material in this case. After 
performing chromate treatment, boehmite treatment, etc. as ground treatment and forming a 
corrosion resistance film (primer coating layer), Applying and baking an inorganic system paint or 
various kinds of organic system paints, such as water glass and colloidal silica, drying as 
hydrophilic processing, and forming a hydrophilic coat film on the corrosion resistance film, is 
performed widely. 
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[0004]By the way, in assembling heat exchangers, such as a room air conditioner, using the fin 
material made from an aluminum alloy, Although the method which fabricates and assembles the 
aluminum alloy sheet metal for fins to a fin configuration conventionally, and performs formation 
of a ground corrosion resistance film and hydrophilic coat film formation after that, i.e., a post 
coat method, was common, These days, mainly from a viewpoint of a productivity drive, 
formation of a ground corrosion resistance film and formation of the hydrophilic coat film are 
beforehand performed on the surface of the aluminum alloy sheet metal for fins before a 
fabricating operation, and the method fabricated and assembled to a fin configuration after that, 
i.e., a precoat method, is applied more often. And in the case of the latter precoat method, it is 
required for a fin material (namely, precoat fin material) that the moldability in the state where 
the ground corrosion resistance film and the hydrophilic coat film were formed should be good. 
[0005]On the other hand, these days, volatile high press oil is used by hypoviscosity at the time 
of the fabricating operation of a fin material, after press forming skips the degreasing process by 
conventional trichloroethylene and alkaline degreaser from viewpoints of a productivity 

drive, environmental protection, etc., and only stoving is performed more often. 
[0006] 

[Problem(s) to be Solved by the Invention]In fabricating the precoat fin material which formed 
the ground corrosion resistance film and the hydrophilic coat film in aluminum alloy sheet metal 
beforehand as mentioned above, it is desired for a moldability to be good, but when fabricating 
especially using the volatile press oil of hypoviscosity, a moldability is wanted to be further 
excellent. However, when it fabricates in the precoat fin material of the general former using the 
volatile press oil of hypoviscosity, the actual condition is that molding defects, such as buckling 
by a collar part, a crack, a jump, occurred in many cases at the time of shaping, and a moldability 
was not able to say fitness in the meaning. 

[0007]As a method for raising the moldability of a precoat fin material conventionally, For 
example, as shown in JP.4-1 98287,A, JP,5-31 1 1 23,A, JP,1~21785,B, or JP,2~25692,B, 
examination was made towards making lubricity of the surface of a hydrophilic coat film good. 
However, even when the dynamic friction coefficient of a paint film surface is low when the 
conventional precoat fin material is fabricated using the volatile press oil of hypoviscosity, and 
lubricity is good, it has become clear that the above molding defects occur at the time of 
shaping. As a result of this invention person's etc. repeating examination variously about this 
point, it became clear that it had had influence with the big adhesion of not only the lubricity of a 
paint film surface but a coat and a ground on a moldability. Namely, when fabricating using the 
volatile press oil of hypoviscosity, even if the dynamic friction coefficient of a paint film surface 
is low, If the adhesion of a coat and a ground is bad, a coat will exfoliate from a ground during 
shaping and the ground (the corrosion resistance film or the aluminum alloy sheet metal surface) 
and molding die inferior to lubricity will carry out direct contact, It became clear that 
agglutination (what is called seizure) arose, therefore it became easy to produce faults, such as 
the above buckling, a crack, a jump. 

[0008]Therefore, in order to improve the moldability of a precoat fin material and to prevent 
generating of molding defects, such as buckling, a crack, a jump, certainly also in the fabricating 
operation using hypoviscosity volatility press oil, it is necessary to raise the adhesion of the 
hydrophilic coat film and ground in a precoat fin material. If the adhesion of the hydrophilic coat 
film to a ground is raised, the water resisting property of a coat will also improve and it will 
contribute to corrosion-resistant improvement as a result. 

[0009]On the other hand, as an adhesion remedy of a hydrophilic coat film to a ground 
conventionally, For example, in order to improve the surface disposition of aluminum alloy sheet 
metal in the stage before forming ground corrosion resistance films, such as chromate treatment, 
as shown in JP,4~32583,A, JP,4-32585,A, etc., Although carrying out alkali cleaning of the 
aluminum alloy sheet metal, or etching it is performed, Only by these policies, it is difficult to 
fully raise the adhesion of the hydrophilic film to a ground, therefore the above problems had 
occurred at the time of shaping using the volatile press oil of hypoviscosity. 

[0010]Namely, in the precoat fin material which formed the ground corrosion resistance film and 
the hydrophilic coat film in aluminum alloy sheet metal. Even if the adhesion of the ground 
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corrosion resistance film to the surface of aluminum alloy sheet metal is good, When the ground 
corrosion resistance film itself was not precise, and the film strength was low and the adhesion 
of the hydrophilic coat film to a ground corrosion resistance film was inferior, a coat exfoliates 
easily at the time of shaping especially using hypoviscosity volatility press oil, therefore it was 
easy to generate the above problems. Therefore, only by the adhesion of the ground corrosion 
resistance film to the aluminum alloy sheet metal surface being only good, It was difficult in 
especially being unable to say that the synthetic adhesion of a coat is good, therefore the above 
problems arising at the time of shaping using hypoviscosity volatility press oil certain and to 
stabilize and prevent. 

[001 1]This invention was made against the background of the above situation, and a coating type 
chromate film is formed especially as a ground corrosion resistance film, And by adjusting the 
presentation appropriately paying attention to the presentation of the coating type chromate film 
of a ground itself about the precoat fin material for heat exchangers with which the hydrophilic 
coat film was formed on the coating type chromate film, It aims at providing the precoat fin 
material for heat exchangers which was stabilized, it was made to improve, showed the 
moldability which stabilized and was excellent when [ it was certain and ] it fabricated using the 
volatile press oil of hypoviscosity by this, and was excellent also in corrosion resistance in the 
synthetic adhesion of the hydrophilic coat film again. 
[0012] 

[Means for Solving the Problem]This invention persons among various ground corrosion 
resistance films in a precoat fin material paying attention to a chromate film and a division 
coating type chromate film Component composition of the coating type chromate film, As a 
result of repeating examination variously about a relation with the adhesion of a hydrophilic coat 
film, a coating type chromate film, An oxide of Cr, hydroxide, an phosphate, fluoride, and an oxide 
of Zr, When it is considered as a composite film which consists of hydroxide, an phosphate, and 
fluoride and a compound of trivalent chromium Cr(III) makes a chromium compound in a coat a 
subject's thing, it finds out certain and that it is stabilized and can improve for the adhesion of 
that coat, and came to make this invention. And in this invention, in order to use a coating type 
chromate film as the above composite films, we decided to adjust appropriately a presentation of 
an ingredient contained in that coat especially the amount of Cr(s), a Cr/Zr ratio, a P/Cr ratio, a 
F/Cr ratio, and trivalent chromium Cr(III) / hexavalent chromium Cr(VI) ratio. 
[0013]In a precoat fin material for heat exchangers for which a coating type chromate film is 
formed in an aluminum alloy base material surface as for this invention, and it specifically comes 
to form a hydrophilic coat film on that coating type chromate film, While doing 1-100 mg/m 2 
content of Cr, said coating type chromate film, Contain Zr, P, F, O, and H, respectively, and a 
weight ratio of Cr/Zr Within the limits of 0.5-5, A weight ratio of F/Cr is carried out [ within the 
limits of 0.1-1 ] for a weight ratio of P/Cr within the limits of 0.04-2.5, and it has composition 
which moreover made a weight ratio of Cr(III)/Cr(VI) in a chromium compound nine or more. 
[0014]Furthermore, a precoat fin material for heat exchangers of this invention is explained in 
detail. 

[001 5]A precoat fin material for heat exchangers of this invention, Coating mold chromate liquid 
is fundamentally applied on an aluminum alloy substrate as coating mold chromate treatment, 
Perform heating for baking desiccation, and it is made to solidify on an aluminum alloy substrate 
as a coat, and is obtained by applying and baking a hydrophilic coating material and forming a 
hydrophilic coat film on an obtained coating type chromate film. 

[0016]When coating mold chromate liquid of the general former is used here, in the state where 
it applied on an aluminum alloy substrate, the coating mold chromate liquid, aluminum of a 

substrate is dissolved, it is generated by aluminum 3 * ion, Cr 6+ ion in coating mold chromate liquid 
is returned, and a compound of trivalent chromium Cr(III)s, such as an oxide of trivalent 
chromium Cr(III), hydroxide, and a salt, is generated. However, when such a reaction does not 
fully progress, a compound of hexavalent chromium Cr(VI) also remains. Anyway, a coating type 
chromate film makes these Cr compounds a subject, and is in the state where the Cr compounds 
were fixed as a coat. In coating mold chromate treatment of the general former, The actual 
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condition is that were only understood as what is naturally only produced about the above 
reactions, and examination sufficient about a relation with a kind of output, or a presentation of a 
coating type chromate film and the adhesion of a coat by the reaction was not made. 
[0017]this invention person etc. However, a presentation of a reaction in an aluminum alloy base 
material surface of coating mold chromate liquid and a compound generated by that cause, and 
by extension, a coating type chromate film, As a result of repeating an experiment and 
examination repeatedly about a relation with the adhesion of a coat, by the reaction of coating 
mold chromate liquid in an aluminum alloy base material surface. It found out that film adhesion 
and corrosion resistance might be raised substantially by making an oxide of Cr, hydroxide, an 
phosphate, fluoride and an oxide of Zr, hydroxide, an phosphate, and fluoride generate, and 
making a coat constitute with these conjugated compounds. Namely, film adhesion which was 
excellent when a coating type chromate film consisted of a single compound of Cr or Zr, It is 
difficult to acquire corrosion resistance and found out that it could begin by considering it as a 
composite film of Cr compounds and a Zr compound, and film adhesion and corrosion resistance 
could be raised substantially. Thus, although a reason for the ability to improve film adhesion and 
corrosion resistance by considering it as a composite film of Cr compounds and a Zr compound 
is not clear, still in the present condition. By considering it as these composite films, the surface 
of a coating type chromate film dissolves at the time of hydrophilic coat film baking, a hydrophilic 
coat film and a coating type chromate film unify, and it is imagined as a thing with increasing film 
adhesion. 

[0018]When this invention persons make an insoluble phosphate some of Cr compounds in a 
coating type chromate film, and Zr compounds, The water resisting property of a coating type 
chromate film and chemical resistance were raised, and it became clear corrosion resistance and 
film adhesion, and that especially secondary film adhesion (adhesion after soaking in water for a 
long time) improved. 

[0019]And by adding F in coating mold chromate liquid, and fluoride being made to be contained 
in a coating type chromate film as a result again, The reactivity of coating mold chromate liquid 
and aluminum which were applied on an aluminum alloy substrate is improved, Next, it found out 

that film adhesion and corrosion resistance could be improved substantially by making Cr ion in 

coating mold chromate liquid fully return so that it may state, and making a compound by Cr 
ion, i.e., a compound of trivalent chromium Cr(III), fully generate. That is, F in coating mold 
chromate liquid promotes the dissolution of aluminum of the substrate, where coating mold 

chromate liquid is applied to a substrate aluminum alloy. At this time, electronic e " produced by 

lytic reaction of aluminum-~>aluminum +3e contributes for making it return Cr ion in coating 

mold chromate liquid to Cr 3+ ion, Although the Cr 3+ ion generates a chromium compound of 
trivalent chromium Cr(III), A coat constituted with a chromium compound of this trivalent 
chromium Cr(III), rather than a coat constituted with a chromium compound of hexavalent 
chromium Cr(VI), it is markedly alike, and elaborates, therefore a chromium compound of trivalent 
chromium Cr(III) is contributed to the film adhesion of a coating type chromate film, and 

corrosion-resistant improvement. If reduction of Cr 6+ ion does not fully progress, a compound of 
hexavalent chromium Cr(VI) will remain so much in a coating type chromate film, but. Since it is 
generally water solubility, if a compound of hexavalent chromium Cr(VI) has much hexavalent 
chromium Cr(VI) in a coat, when a precoat fin is put to water, hexavalent chromium Cr(VI) will be 
eluted and it will cause environmental pollution. Therefore, as for Cr in a coating type chromate 
film, it is effective for to exist as a compound of trivalent chromium Cr(III) to be desired, and to 
improve reactivity with aluminum of coating mold chromate liquid by addition of F for that 
purpose. 

[0020]As mentioned above, in order to improve the film adhesion of a coating type chromate film, 
and corrosion resistance, a coat — Cr compounds (an oxide, hydroxide, an phosphate, fluoride) 
and a Zr compound (an oxide.) It is necessary to consider it as a composite film which consists 
of hydroxide, an phosphate, and fluoride. Especially addition of P is effective in improvement in 
corrosion resistance and secondary film adhesion through waterproof and chemical-resistant 
improvement, and addition of F is still more effective in film adhesion which leads eburnation of a 



file://C:\Users\ssaify.OSAKA\Documents\JPOEn\JP~A-2000~328259.html 



8/13/2009 



JP-A-2000-328259 



Page 6 of 10 



coat by improving reactivity and promoting generation of a compound which is trivalent 
chromium Cr(III), and corrosion-resistant improvement. So, in this invention, Zr and P besides Cr, 
and F were made indispensable as a constituent of a coating type chromate film. In order to 
make a compound of Cr, a compound of Zr especially an oxide, and hydroxide generate, O and H 
are also indispensable, therefore O and H were also made into an indispensable constituent of a 
coating type chromate film. 

[0021]Furthermore, a reason for component composition range limitation of a coating type 
chromate film in a precoat fin material for heat exchangers of this invention is explained. 
[0022]About the amount of Cr(s) of a coating type chromate film, it carries out within the limits 
of 1 ~100 mg/m 2 as a metal Cr equivalent unit first. If film adhesion with the amount of Cr(s) 

sufficient by less than 1 mg/m 2 and corrosion resistance are not acquired but 100 mg/m 2 is 
exceeded on the other hand, it will be in a state where a coat [ become / easy to produce a 
crack ] is weak against a coat, therefore film adhesion will fall. Therefore, it is necessary to carry 

out the amount of Cr(s) within the limits of 1-100mg[/m ] 2 . 

[0023]A ratio of Cr/Zr in a coating type chromate film carries out within the limits of 0.5-5 by a 
weight ratio. A Cr/Zr weight ratio becomes superfluous [ Cr compounds in a coat ] at less than 
0.5, if a Cr/Zr weight ratio exceeds 5 on the other hand, a Zr compound in a coat will become 
superfluous, and neither of the cases can expect an extensive improvement of film adhesion and 
corrosion resistance, this invention person's etc. experiment has proved that large improvement 
in film adhesion and corrosion resistance can be aimed at for the first time when it contains Cr 
compounds and a Zr compound so that a Cr/Zr weight ratio may become within the limits of 0.5- 
5. 

[0024] Furthermore, the P/Cr ratio in a coating type chromate film needs to carry out within the 
limits of 0.1-1 by a weight ratio. It becomes difficult for there to be little quantity of phosphoric 
acid chromium salt in which a P/Cr weight ratio is generated by less than 0.1, and a phosphoric 
acid zirconium salt, and for a waterproof and chemical-resistant improved effect not to be 
acquired, therefore to aim at improvement in corrosion resistance and secondary coat adhesion. 
On the other hand, if a P/Cr weight ratio exceeds 1 , a superfluous phosphate remains in a coat, 
when a precoat fin is put to water, P will be eluted, and it will become a cause of environmental 
pollution. 

[0025]The F/Cr ratio in a coating type chromate film needs to carry out within the limits of 
0.04-2.5 by a weight ratio. A F/Cr weight ratio in a coat by less than 0.04. The reactivity of 
coating mold chromate liquid in the state where there were also too few amounts of F in coating 
mold chromate liquid, and they applied coating mold chromate liquid to an aluminum alloy base 

material surface, and aluminum cannot fully be improved, Therefore, reduction to Cr 3+ ion of Cr 6+ 
ion does not fully progress, but hexavalent chromium Cr(VI) remains so much in a coat as a 
result, Since Cr(VI) can be eluted where a precoat fin is put to water, and it can become a cause 
which causes environmental pollution, and quantity of a compound of trivalent chromium Cr(III) in 
a coat can be insufficient and the compactness of a coat cannot be raised, film adhesion and 
corrosion resistance cannot fully be raised. On the other hand, if a F/Cr weight ratio in a coat 
exceeds 2.5, the amount of F will become superfluous, fluorides, such as aluminum fluoride in a 
coat, will increase, precision of a coat will be lost, and film adhesion and corrosion resistance will 
fall conversely. Therefore, it is necessary to carry out the amount of F in a coat within the limits 
of 0.04-2.5. 

[0026]a ratio of trivalent chromium Cr(III) in a chromium compound [ in / furthermore / a coating 
type chromate film ], and hexavalent chromium Cr(VI) — it is necessary to make Cr(III)/Cr(VI) 
into a weight ratio, and it needs to carry out to nine or more. Cr(III) / Cr(VI) weight ratio by less 
than nine. While quantity of water-soluble Cr(VI) compound in a coat increases, Cr(VI) is eluted 
where a precoat fin is put to water, and becoming a cause of environmental pollution, Since 
quantity of Cr(III) compound in a coat is not enough, precision of a coat cannot fully be raised 
and film adhesion and corrosion resistance cannot fully be raised. 

[0027]In a coating type chromate film, in order to generate compounds, such as an oxide of Zr, 
chromium, and hydroxide besides the above-mentioned Cr, Zr, P, and F, O and H contain. 
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Although not limited for these amounts of O, and the amount in particular of H, generally from 
relations, such as the amount of Cr(s) and a Cr/Zr weight ratio, and a kind of an oxide generated 
and hydroxide, the amount of O, As for the amount of H, it is desirable to make it contain so that 
a H/Cr weight ratio may become 0.05 to about 0.25 so that an O/Cr weight ratio may become 
0.5 to about three. However, O and H which contain these amounts of O and the amount of H in 
a pitch in a coating type chromate film assume that it is removing. 

[0028]In order to fix the above Cr compounds and a Zr compound to an aluminum alloy base 
material surface as a coat and to raise a moldability, a pitch may be included in a coating type 
chromate film. Although not limited in particular for quantity of a pitch in that case, it is 
preferred to make resin / Cr weight ratio about into 0.1 to one generally. 
[0029] 

[Embodiment of the Invention]In short, from the former, the aluminum alloy sheet metal used as 
a substrate with the precoat fin material for heat exchangers of this invention is used as a fin 
material for heat exchangers, and should not just be limited in particular. Namely, pure aluminium 
system alloys, such as 1100 alloys of JIS, 1050 alloys, and 1N30 alloy, Or aluminum-Mg-Si 
system alloys, such as aluminum-Mg system alloys, such as aluminum-Mn system alloys, such as 
aluminum-Cu system alloys, such as 2017 alloys and 2024 alloys, and 3003 alloys, and 3004 
alloys, 5052 alloys, and 5083 alloys, and further 6061 alloys, etc. can be used. The shape of an 
aluminum alloy substrate is just sheet metal about 50-200 micrometers thick in short, and any of 
a sheet or a coil may be sufficient as it. 

[0030]In manufacturing the precoat fin material for heat exchangers of this invention, To the 
above aluminum alloy substrates (sheet metal), degreasing, rinsing, What is necessary is to apply 
coating mold chromate liquid, to perform heating for the afterbaking attachment desiccation, to 
make it solidify as a coat on a substrate, to apply a paint for a hydrophilic coat film on the 
obtained coating type chromate film, and just to perform baking desiccation, after performing 
desiccation and cooling. 

[0031]Here, in applying coating mold chromate liquid on an aluminum alloy substrate, in order to 
form the coating type chromate film which is a corrosion resistance film, it is necessary to 
remove the aluminum oxide film and hydroxylation film of rolling oil content which were generated 
by rolling and annealing by a degreasing process. Although not limited in particular for this 
degreasing process, as alkali HIBITA A hydroxylation compound, It is appropriate to use the 
degreasing treatment agent which contains one sort of alkali compounds, such as a phosphoric 
acid compound, a carbonate compound, and a silicic acid compound, or two sorts or more, and 
contains the surface-active agent whose HLB is 1 1 to about 15 for removal of the oil of an 
aluminum alloy base material surface and distribution. 

[0032]Thus, it is not limited especially as a means for applying coating mold chromate liquid to 
the aluminum alloy base material surface where the oxide film containing rolling oil and the 
hydroxylation film were removed, and what is necessary is just to apply with a roll coater, a 
spray, etc. generally. As for the temperature (solution temperature) of the coating mold 
chromate liquid at the time of spreading, it is preferred to carry out within the limits of 10-45 **. 

[0033]After applying coating mold chromate liquid to an aluminum alloy base material surface, 
heating for baking desiccation is performed, but as for time until it starts heating, it is preferred 
after spreading to consider it as 0.5 seconds or more and 60 seconds or less. What is necessary 
is just to let preferably 40-300 ** of heating for baking desiccation be the conditions for 5 
seconds - 30 seconds several seconds - several minutes within the limits of 150-250 **. 
[0034]Thus, the coating type chromate film formed in an aluminum alloy base material surface, 
As already stated, while doing 1-100 mg/m 2 content of Cr, Contain Zr, P, F, O, and H, 
respectively, and a Cr/Zr weight ratio Within the limits of 0.5-5, In a P/Cr weight ratio, a F/Cr 
weight ratio Within the limits of 0.04-2.5, [ within the limits of 0.1-1 ] Cr compounds (the oxide, 
hydroxide, the phosphate, the fluoride) and a Zr compound (the oxide, hydroxide, the phosphate, 
the fluoride) which have a Cr(III)/Cr(VI) weight ratio or more in nine should be made into the 
subject, and it should be fixed as a coat with resin in these compounds. And also as coating mold 
chromate liquid to apply, Cr, Zr, P, F, O, and H shall be contained as mentioned above. 
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[0035]As a Cr supply source in coating mold chromate liquid here Hexavalent chromium acid 
(Cr0 3 ), Although it is preferred to use the thing containing fluoridation Zr acid as fluoric acid and 

a Zr supply source as phosphoric acid and an F supply source as a P supply source, It is 

desirable to add the reducing agent of organic systems, such as formaldehyde, and to make Cr 3 " 1 " 

exist the way things stand, since the great portion of Cr in liquid is Cr 6+ . If the ratio of Cr 3 V 

(Cr 3+ +Cr 6+ ) in coating mold chromate liquid is 0.5 or more, Cr(III) / Cr(VI) weight ratio in a coat 
are securable for nine or more on the above baking conditions. What is necessary is for what is 
necessary to be just to adjust so that it may become each component weight ratio in the coat 
which already stated, and the same ratio, and just to set suitably with the characteristic of a 
coater, etc. about concentration about the ingredient ratio of each element in coating mold 
chromate liquid. In order to fix a coat to coating mold chromate liquid on a substrate and to raise 
a moldability, it is usual to make resin contain so that the weight ratio of resin/Cr may become 
0.1 to about one, but. As the resin, polyacrylic acid, polyacrylate, polyacrylamide of using the 
acrylic resin excellent in corrosion resistance, etc. are preferred. 

[0036]As a substrate paint of the hydrophilic coat film formed on a coating type chromate film, 
as long as it has hydrophilic nature, any of an organic high polymer system paint and an inorganic 
system paint may be used. As an organic high polymer system paint substrate used for a 
hydrophilic coat film, Cellulose type resin, such as polyvinyl alcohol and carboxymethyl cellulose, 
Acrylic resin and epoxy system resin which made acrylamide, acrylic acid, acrylic ester, etc. the 
subject are suitable, and they may be these independent polymer, two or more sorts of mixtures, 
or these copolymers. These resin may be self-bridge construction type things, and if needed 
HEKISABUCHI roll melamine, A hardening agent called the compound which has urea or the 
isocyanate group to which melamine compounds, such as HEKISABUCHI roll methylmelamine, 
the compound containing an epoxy group, and the BUCHIRORU group were made to add may be 
added. As an inorganic system paint used for a hydrophilic coat film on the other hand, it may be 
an inorganic system paint which makes water glass, colloidal silica, etc. a subject, and they may 
be mixed paints, such as an acrylic resin or polyvinyl alcohol. Metal cross linking agents, such as 
zirconic acid, may be added. 

[0037] Furthermore in these hydrophilic coat film formation paints, polyoxyethylene alkyl phenyl 
ether, Polyoxyethylene alkyl ether, a sorbitan fatty acid ester, A polyoxyethylene addition 
sorbitan fatty acid ester, sucrose fatty acid ester, A polyoxyethylene polyoxy propylene block 
copolymer, polyoxyethylene lanolin alcoholic ether, The Nonion system surface-active agents, 
such as polyoxyethylene alkylamine ether, Cation system surface-active agents, such as anionic 
system surface-active agents, such as dialkyl sulfosuccinate, an alkyl-sulfonic-acid salt, alkyl— 
phosphoric-acid ester, and polyoxyethylene alkyl phosphate, and alkyl trimethylammonium 
chloride, may be included. 

[0038]The coverage of a hydrophilic coat film paint, stoving temperature, and stoving time, 
Although it cannot specify with the characteristic of a hydrophilic coat film formation paint, the 
characteristic of a stoving furnace, etc., when it is a thing of an organic high polymer system, as 

the amount of coats — 0.1-5g/m 2 — in a heat-curing type case, 140-300 ** of 150-250 ** and 
stoving time of 0.2-1. 5g/m 2 and stoving temperature are 10 to 30 seconds for 5 to 60 seconds 
preferably. Even if hydrophilic nature becomes insufficient easily by less than 0.1 g/m 2 and the 
amount of coats exceeds 5 g/m 2 , hydrophilic nature does not improve, but a cost rise is only 
caused, on the other hand — the case of inorganic system hydrophilic coat films, such as a 
water glass system and a colloidal silica system, — the amount of Si — 20-400mg/m 2 — the 
range of 50 - 300 mg/m 2 is preferably good. Hydrophilic nature not only does not improve any 
more, but [ even if hydrophilic nature sufficient by less than 50 mg/m 2 is not acquired and it 

exceeds 400 mg/m 2 , ], The depositing silicon compound becomes powdered, film adhesion will 

fall, and problems, like in press forming etc., a coat exfoliates easily will arise. 

[0039] 

[Example]0.1-mm-thick aluminum alloy sheet metal (JIS 1 100 alloy H24 material) is prepared as 
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example 1 substrate, Rinsing desiccation was performed after the 1% solution of the alkali 
system degreaser (the Nippon Paint [ Co., Ltd. ] make, a trade name: surfboard cleaner 330) 
which contains a surface-active agent in the sheet metal performed spray degreasing (spray 
pressure =2kgf/cm 2 , spray time = 10 seconds) at 60 **. Then, the coating mold chromate liquid 
to which various composition ratios were changed including chromic acid, phosphoric acid, fluoric 
acid, and fluoridation zirconic acid was applied, heating baking was carried out for 15 seconds in 
150 ** atmosphere, and the coating type chromate film of the coat presentation as shown in 
Table 1 was produced. The water glass system paint (Nippon Paint Co., Ltd. make and trade 
name:SAT131) was applied as a hydrophilic coating material on this coating type chromate film, 
heating baking was carried out for 20 seconds at 200 **, the hydrophilic coat film of 200 mg/m 2 
was formed in the amount of Si, and the precoat fin material was obtained. 

[0040]About the obtained precoat fin material, elution of film adhesion, corrosion resistance, and 
Cr and P was investigated as follows. 

[0041]Film adhesion: Rubbing of the paint film surface same part was carried out by a 3/16 
inchphi steel ball, load 100gf, and an unlubricated condition, and the number of times to coat 
exfoliation was counted. The valuation basis is as follows. 

O : — even if it slides 15 times — exfoliation-less O: — exfoliate by less than [ more than 
exfoliation x:1 time 5 time ] in less than 15 times 10 times or more less than [ more than 
exfoliation **:5 time 10 time ] [0042]Corrosion resistance: The neutral salt spray test (SST) was 
done for 1000 hours, and was evaluated as follows. 

O : — less than [ less than 0.25% of corrosion-area-percent **:0.25% or more corrosion area 
percent / 2.5% ] x: — not less than 2.5% of corrosion area percent [0043]Cr elution, P elution: 

0.3 m of precoat fin was immersed into 200 ml of pure water for 72 hours, and the quantity of 

Cr and P in the liquid was measured by ICP, and was evaluated as follows. 

O : more than less than [ more than less than / more than less than 0.1 ppmO:0.1 ppm0.3ppm / 

**:0.3ppm0.7ppm ] x:0.7ppm [0044]These evaluation results are combined all over Table 1, and 

are shown. 

[0045] 
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[0046]After forming a coating type chromate film like example 2 Example 1, as a hydrophilic coat 
film paint, The organic system paint (Nippon Paint Co., Ltd. make and trade name:SAT240) was 
applied, heating baking was carried out for 20 seconds at 200 **, the hydrophilic coat film of 

amount of coats 1.0 g/m was formed, and the precoat fin material was obtained. 
[0047]About each precoat fin material, elution of the product made from coat adhesion, 
corrosion resistance, and Cr and P as well as Example 1 was investigated. The result is 
combined all over Table 2, and is shown. 
[0048] 
[Table 2] 
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[0049]In each precoat fin material of Example 1-1 to 1-14, and Example 2-1 to 2-14 with which 
the presentation of the coating type chromate film became within the limits of this invention as 
shown in Table 1 and Table 2, There were also little all, and Cr elution at the time of excelling in 
corrosion resistance, while good film adhesion is shown, and moreover putting to water and P 
elution, and it was checked that there is also no fear of environmental pollution. 
[0050]On the other hand, although the Cr/Zr weight ratio in a coating type chromate film was 
the example which was less than 0.5, both film adhesion and corrosion resistance were inferior in 
comparative example 1-1,2-1 in these cases. Although the P/Cr weight ratio in a coating type 
chromate film was the example which was less than 0.04, comparative example 1-2,2-2 was 
inferior to corrosion resistance while it was a little inferior to film adhesion in these cases. And 
although comparative example 1-3,2-3 was the example for which the P/Cr weight ratio in a 
coat was over 1, it became clear again in these cases that film adhesion and corrosion 
resistance had much P elution of a comparatively good thing. Furthermore, the F/Cr weight ratio 
in a coat was less than 0.04, and although Cr(III) / Cr(VI) weight ratio was less than nine 
examples, corrosion resistance was a little inferior in comparative example 1-4,2-4 in these 
cases, and it became clear that there was much Cr elution. Although F was not contained in the 
coat and comparative example 1-5,2-5 had extremely small Cr(III) / Cr(VI) weight ratio, while it 
was inferior to film adhesion in these cases, it became clear to corrosion resistance that it is 
mist and that it was inferior with much [ moreover ] Cr elution. Furthermore, it became clear 
that comparative example 1~6,2~6 was inferior to film adhesion also in these cases although the 
F/Cr ratio in a coat is a high example exceeding 2.5. 
[0051] 

[Effect of the Invention]So that clearly also from the above-mentioned example the precoat fin 
material for heat exchangers of this invention, As a precoat fin material for heat exchangers with 
which a coating type chromate film is formed in the base material surface which consists of 
aluminum alloys, and it comes to form a hydrophilic coat film on the coating type chromate film, 
Set up the presentation of a coating type chromate film appropriately, and a coating type 
chromate film A chromium compound especially the oxide of Cr(III), hydroxide, an phosphate, and 
fluoride, By considering it as the coat which consists of a zirconium compound especially the 
oxide of Zr, hydroxide, an phosphate, and fluoride, There are few possibilities that the adhesion 
of a coat can be raised more nearly substantially than before, therefore a coat may exfoliate at 
the time of shaping of a precoat fin material, Without molding defects, such as buckling by a 
collar part etc., a crack, a jump, arising, even when performing a fabricating operation especially 
using the volatile press oil of hypoviscosity, it is stabilized, and can fabricate to an excellent 
article, and corrosion resistance is also remarkably excellent. 



[Translation done.] 
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